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Abstract

The industrialization of the agricultural sectorsh@solved, at least in Europe and in the United
States, the thousand year-old problem of the lddibad. Unfortunately, during the last years the
limits of such an agriculture clearly exploded. Thmdernized agriculture, in fact, produces
negative externalities and it does not assure $adbety.

Through our contribution we hypothesize three feitacenarios for modernized agriculture. We
shall study in particular the one that foreseesctireversion to sustainability through the return of
traditional techniques. In order to analyze thebjam, we shall introduce the Sraffian framework
of the “re-switching of techniques”. Finally we #hbuild an original and new model of “re-
switching” for the short period.

The aim of our work is to show that, at least tletioally, it is possible that a traditional agricwhl

technique could be convenient in a context of b@thand high profit level.

Key Words: Re-switching of techniques, modernized agricultststainable development

1. The crisis of the modernization paradigm in theagricultural sector

1.1 As is commonly known, economic development hasrdehed a sequence of different
societies: the rural one before, the industrial ¢tater and the post-modern one today. Those
different societies were modified according to tl@minant economic sector (in temporal order:
agricultural, industrial and tertiary sectors). Téwmrial transformations, produced by the passage
from a dominant sector to another one, do not aonorly production and exchange relations but
the whole society: personal relationships, langsagieared values, aesthetiet. The centrality of

an economic sector is therefore evident in itsitgbib transform and to make itself similar to its
surroundings (Sortino, Chang 2007). When the modation of the whole society took place, the
agricultural sector, although fundamentally diffgr&om the industrial one, gradually managed to
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assimilate its principal resources and values. agecultural modernization model is based on
characteristics that belong to the industrial seatoncentration, intensification and specializatio
(Arnalte et al. 2006). At the same time, the agricultural sects bubstantially become dependent
on modern inputs, external elements and industalaies.

The evaluation of the positive aspects of the itrthlzation of the agricultural sector is a fairly
controversial one. However, we cannot disregartlitifaas resolved, at least in Europe and in the
United States, the thousand year-old problem of lto& of food and the reality of famines.
Moreover, the modernization of the agriculturalteebas also created a huge agricultstaplus.
However, during the last decades the limits of sachagriculture clearly exploded and the
modernization model of agriculture has thereford eerisis point. It produces, in fact, negative
externalitiesj.e. pollution or biodiversity losses. At the same tjmedernized agriculture does not
assure food safety. This has been proven by a ssioceof food crisis in the last 20 year®.(
bovine spongiform encephalopathy). It is eviderdt tfarmers, in view of the CAP distortions,
produce more than required by citizens. The ovelprton could be destroyed (with a further
waste of energy) or undersold on the internatiomadket with unfair dumping policies.

1.2 The modernized agriculture, despite its overprtidncand negative externalities, is particularly
supported by EU and US agricultural policies. livsll known that in EU more than % of CAP
support goes to the biggest 10% of significant belagies of subsidy recipients. In US the
distribution model is even more distorted: only 40%farmers receive any subsidy. Within this
group, the richest 5% get over half. The Gini cioeght for government support shows that EU and
US subsidy distribution is more unequal than incadisribution in the world’s most unequal
countries, calling into question the idea that glibs play an important social welfare role (UNDP
2005).The CAP support of European citizens hastbex been reduced since they pay twice the
agricultural support: as contributors and as coresan(CAP causes the increase of consumption
prices). Last but not least, modernized agriculiari crisis in view of the so-callearicultural
squeezdécompression of the agricultural profits) connectsdentially to the structural increase of
the variable costs and in particular to energetiput costs. As a result, the agricultural
modernization model is in crisis and there willdrein-depth change in the agricultural sector.
Through our contribution we hypothesize three feitacenarios for modernized agriculture. We
shall study in particular the one that foreseesctireversion to sustainability through the return of
traditional elements and techniques. In order talyae the problem, we shall introduce the
theoretical framework of the “re-switching of teaiures” from theneo-ricardiantheory. Finally,

after we have shown two examples of economic maoafetse-switching of techniques”, we shall



build an original example of “re-switching” for thehort period not yet present in the economic

literature.

2. The future of modernized agriculture, unsustainaility or return to the past?

2.1 In this section we examine three probable futwenarios for modernized agriculture. We
connect them to one of the definitions of sustdmadevelopment which are present in the
economic literature (Tab. 1). The definition we oke foresees a level of both strong sustainability
(eco-centered development) and weak sustainalfiigghno-centered development), as well as
endless intermediary levels. Each level is defingdlifferent assumptions as to the replaceability
level between the natural capital and the artifior@terial and immaterial capital (Turnet al.
1996 p. 75, Sortino 2007).

A) The first future scenario concerns the “contigumodernization”. Agriculture which is already
modernized, through the further incorporation aiawative material and immaterial capital (i.e.
new technologies, GMO and scientific knowledge®sses over to a system which is based on a
further specialization and an intensification ofiagitural processes. Such a scenario is strongly
supported by the agriculturdbbies and particularly by the agro-industry system. Thygoa
industry system is a very involved one. In facteiteives low-cost commoditié®m farmers and it
sells them the innovative technology (Van der PId@Q6). This scenario does not contemplate the
reduction of externalities. This could guarantee thcrease in technical efficiency and the
economic growth of the agricultural sector. Thebpem though is that rural development is absent.
B) The second future scenario concerns the “bathmeedernization”. It is characterized by the
prosecution of the modernization processes. Th&riphasized by the introduction of innovative
technology which is useful in order to decreasentgative externalities and to transform them into
resources. Such a scenario fits into the paradijtheoweak sustainable development (or techno-
centered development). The most evident examptheiscase obiogasproduction from animal
wastes. It consists of the conversion of externealitanimal wastes) into an energetic resource.

C) The last scenario which has been hypothesizet#ly discussed in this paper. We have called
it the “return of techniques”. It implicates the neersion towards the sustainability of the
productive activities in agriculture through theturea of virtuous elements, techniques and
knowledge of the tradition. The traditional elenseate suitably readapted to the new productive
context (Sortino, Chang 2007). In the 83 we analgzdepth this scenario. We believe that it is the
most appropriate to represent the (European) mafdelltifunctional agriculture, which should be

based on both productiond safe food or landscape) and reproduction (ofliigrtr biodiversity).



2.2 The causes that force modernized agriculture tameb the past are linked to the elements of
crisis that we have already discussed (agriculsgakeze, pollution, overproductions). In any case,
other factors do exist, in particular the changdoold consumption models: it depends on: 1) the
increase inper capitaincomes; 2) the increase in education level; 8) ghecautionary principle
adopted by consumers because of the food crisisgltive last decades. Last but not least, the CAP
reform is another cause that forces modernizecc@ture to accept past techniques, through the
financial resource relocation towards the secotidrpjrural policies). The “return of techniques”
scenario could be inserted in a theoretical contégxstrong sustainable development (or eco-
centered development) which is connected to priimude-growth. Obviously, the quantitative de-
growth is not always linked with worse economicfpanances. In fact, products frotradition
generally have, in post-industrial economies, nede@ated prices. Therefore, within this context of
rural development that is without quantitative gtiowhe term “post-productivism” is the perfect

synonym of “post-industrial”.

Future of modernized agriculture Sustainability ofdevelopment

Continuing modernization Economic growth withoutaludevelopment
Balanced modernization Techno-centered development

Return of techniques Eco-centered development,tgatwve de-growth

Tab. 1 Future scenarios of modernized agriculture

For a clearer presentation we have considerechtiee future scenarios of modernized agriculture
as though they were clearly distinguished. Realflif speaking, we can find typologies of
agriculture where modern unsustainable elementsjemo sustainable elements and virtuous
elements of the past are contemporarily presentviotit a different intensity that above-all

characterizes a background tendency for rural dgveént.

3. Return of techniques: searching for an economitamework

3.1 The phenomenon of the return of techniques in mozied agriculture is immediately perceived
both in agricultural censuses and in qualitativalgsis (.e. farm visits, interviewsetc). In a
preceding paper by the authors (Sortino, Chang &08dme indicators of the return of techniques
have been underlined. For example: a reductiorymthesis products which are used in agriculture,
expansion of organic agriculture; increasing thealed of traditional/typical products.

The attempt to frame the return of techniques wigtonomic science has allowed us to analyze

three examples which are present in the econotei@ture and which derive from the framework



of "re-switching of techniquéqSraffa 1960). We believe that this framework laasimportant
heuristic potential in explaining the processesestonversion of modernized agriculture through
the return to sustainable elements of the pasth &dameworkoriginates from the challenge of
Sraffa to disprove the validity of the marginalgiproach in the explanation of some anomalous
phenomenon regarding capital and production (MarZ2&75).

3.2 Sraffa pointed out that a production technique t@yompetitive both at a relatively low and
high rate of profit, but may be dominated by anoteehnique for intermediary rates of profit. It is
not reasonable, as the marginalist economistsraftinat by decreasing the profit rate the system
will move towards more mechanized techniques witiigher proportion of capital on labour.

As is commonly known, traditional and sustainalij@cultural techniquesi.g. crop rotation) are
often profitable in weak and marginal typologies agjriculture. These techniques have been
abandoned in the typologies of modernized agriceilim order to obtain greater profits. The
following examples of “re-switching” intend to shaWat, at least theoretically, it is possible that
traditional techniques can once again be foundetednvenient in modernized agriculture for the
expectation of obtaining higher profits. The fiestample of the re-switching of techniques (Fig. 1)
was proposed by Samuelson (Samuelson 1966). Helegipes two different investments in order
to produce the same product. The first investmesdyces 18 units of product in the first period, O
units in the second period and 54 units in thedtperiod. The second investment produces 63 units
in the second period and O units in the first anthe third period. As can be deduced from Fig. 1,
the first investment (continuous line) is more cement up td=0.5, the second investment (dotted
line) subsequently becomes more convenient. Frein the first investment again becomes

preferable.

Current value from two
alternative investments
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Fig. 1 Re-switching of techniques: Samuelson’s exate



This example is not very realistic if we considee tength of the period which is equal to one year.
The interest rates when the techniques switch (8686100%) appear, in fact, not realistic during
the short period. Samuelson’s example is consigterd adopt a longer temporal horizon, i.e. a ten
or twenty-year period.

An example of the re-switching of techniques durimgshort period is present in literature:
Ricossa’'s example (Ricossa 1982). Ricossa consi@fegs 2) two different flows of income,
indifferently positive or negative for three ye#fisst year: 6, -10 e 0 and second year: -25/3, 400
-500/3). He does not consider a generic period asuglson did. The interest rates when the

techniques switch, as noted by Ricossa, corresporid100% andi=500%. During the short

period, such interest rates appear to be unrealisti
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Fig. 2 Re-switching of techniques: Ricossa’s exangl

4. The solution of Samuelson’s example for the shigperiod
It is however possible to construct examples that meaningful also in the short period, as

Piccinini’'s example shows us: we consider two aléve investments for three periods (years).
The two production functions have a comnmafondwith values R, Ry, Rs with the differential
outputs U, U, Us; Vi, Va, V3 which have been added. The first outputs are filwereR+ U; (first
year), R+ U, (second year), R Uz (third year); the second outputs are instead: W (first year),
R>+ V7 (second year), R V3 (third year). The example is built with;£0, U,=0; Us>0 and =0,
V,>0; V3=0. For every parameter0 we can determine UV, and } so that the inversion of the
techniques happens when the interest rate is 408 3*10@. We mean that the first project is
more convenient far between 0 and 18@he second forbetween 108and 30@, and the first one

once again for greater than 3@0We can see the following in Piccinini’'s example:



U'_=1
1\?3=2‘|‘4E
U:=1+4gt3¢ ) (1

If €=0.05 we have: & 1; V,= 2.2; U;=1.2075 and the interest rates when the technisyugsh are
equal to 5% and 15%. Taking#R;=0; R=0.9 we will find that the first investment prodsce
units in the first period, 0.9 units in the secqetiod and 1.2075 units in the third period. The
second investment produces 3.1 units in the sependd and O units in the first one and in the
third period. As one can deduce from Fig. 3, weehbuilt the curve of relative actual value
(Investment 2/ investment 1). When the relativeialctalue is equal to 1, it will be the point where
techniques switch. It is clear that in this case stitch-points are equal t85% andi=15%. The

first investment in fact is more convenient up éarlyi=5% and it becomes preferable aftet5%.
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Fig. 3 The curve of relative actual value (Investma 2/Investment 1) in Piccinini’s example

5. Some concluding remarks for the debate

Generally speaking, our opinion is that the “comitig modernization” and the “balanced
modernization” future scenarios may not have a ldegn economic and environmental
sustainability. The return of traditional technigueay help the modernized agriculture to find the
"lost virtuosity" and the environmental sustainayilThe principal conclusions of our study are the
following: a) the Sraffian model of the re-switchiof techniques is based on a coherent and logical
theoretical structure. B) Samuelson’s example (lpagod) and Piccinini’'s one (short period) have
realistic values and are in line with real investinehoices. Finally, we have demonstrated that, at

least theoretically, traditional and sustainablehieques could be convenient in a context of both
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low and high profit level. The crisis elements obdernized agriculture, the new agricultural
policies and the new consumption models, that Haaen hereby discussed, could provoke re-
distribution effects of profits which are capabfeeacouraging the return of traditional techniques.
The discovered tools will be used in the contimuabf this research in order to ascertain the yentit

and the importance of the return of techniquesénftiture of modernized agriculture.
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